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Patch Testing in Non-Immediate Drug Eruptions
Antonino Romano, MD, Marinella Viola, MD, Francesco Gaeta, MD, Gabriele Rumi, MD, and
Michela Maggioletti, MD
The present review addresses the literature regarding the sensitivity and specificity of the various diagnostic methods for evaluating
non-immediate (ie, occurring more than 1 hour after drug administration) hypersensitivity reactions associated with b-lactams and
other antibiotics, anticonvulsants, heparins, iodinated contrast media, etc. Such reactions include several clinical entities, which
range from mild reactions, such as maculopapular rash and delayed-appearing urticaria, to severe ones, such as acute generalized
exanthematous pustulosis (AGEP), Stevens-Johnson syndrome, and toxic epidermal necrolysis (TEN). Clinical and laboratory studies
indicate that a cell-mediated pathogenic mechanism is often involved in maculopapular rashes. However, this mechanism has also
been demonstrated in other non-immediate reactions, such as urticarial and/or angioedematous manifestations, TEN, bullous
exanthems, and AGEP. Patch tests, together with delayed-reading intradermal tests, lymphocyte transformation tests, and
challenges, are useful tools for evaluating non-immediate drug eruptions. Patch tests can be performed with any form of commercial
drugs and are safer than intradermal tests. However, patch tests are less sensitive than intradermal tests, and their sensitivity may
vary, depending on the vehicle used.
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I
n recent years, increasing attention has been paid to
non-immediate (ie, occurring more than 1 hour after
drug administration)
1 hypersensitivity reactions to sys-
temically administered drugs. The main non-immediate
reactions are maculopapular rashes and delayed-appearing
urticaria. In addition, drugs can elicit exfoliative derma-
titis, acute generalized exanthematous pustulosis (AGEP),
more severe bullous exanthems such as Stevens-Johnson
syndrome (SJS), and toxic epidermal necrolysis (TEN).
Furthermore, drugs can cause hematologic abnormalities,
interstitial nephritis, pneumonitis, hepatitis, and vasculitis.
Cutaneous eruptions sometimes occur as part of a
g e n e r a l i z e ds y n d r o m e ,w h i c hi sr e f e r r e dt oa st h e
hypersensitivity syndrome and is characterized by a triad
of fever, skin rash, and internal organ involvement.
2–4
Clinical and laboratory studies indicate that a cell-
mediated pathogenic mechanism is often involved in
maculopapular rashes. However, this mechanism has also
been demonstrated in other non-immediate reactions,
such as urticarial and/or angioedematous manifestations,
TEN, erythema multiforme, bullous exanthems, AGEP,
fixed eruptions, and flexural exanthems.
3,4
With regard to the diagnostic tools, patch tests,
together with delayed-reading intradermal tests, lympho-
cyte transformation tests (LTTs), and challenges, can be
used for evaluating non-immediate reactions to drugs.
1,3–7
At the beginning of this decade, almost simultaneously, the
European Society of Contact Dermatitis (ESCD) and the
European Network on Drug Allergy (ENDA; the European
Academy of Allergology and Clinical Immunology interest
group on drug hypersensitivity) devised the guidelines for
performing skin and patch tests in the diagnosis of
cutaneous adverse drug reactions (Tables 1–4).
6,7
Patch Tests
Patch, or epicutaneous, testing is useful in diagnosing
eczematous contact forms of allergy such as those observed
in pharmaceutical workers. Patch-test positivity can also
occur in non-immediate cutaneous reactions to systemi-
cally administered drugs such as penicillins and anti-
convulsants.
5–8
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66 Allergy, Asthma, and Clinical Immunology, Vol 4, No 2 (Summer), 2008: pp 66–74In a patch test, the allergen is usually fixed on the back
of the patient for 2 days. Patch tests are done on the upper
back on unaffected, untreated, and uncleaned skin using
Finn chambers or an equivalent fixed with hypoallergic
tape. Systemic glucocorticoids or immunosuppressive
therapy should be discontinued at least 1 month before
patch testing.
6 Topical glucocorticoids should not be used
at the site of patch tests for at least 2 weeks before their
application. However, large doses of topical glucocorti-
coids away from the test site may have the same effect as
low doses of systemic glucocorticoids.
7 There are slight
differences between the aforementioned guidelines regard-
ing the time interval between the complete healing of
cutaneous adverse reactions and the allergologic evalua-
tion, the time of readings, and the scoring (see Table 1). In
effect, the criteria of the International Contact Dermatitis
Research Group are similar to those of the European
Environmental Contact Dermatitis Research Group.
Generally, readings should be done when the patch test
is removed (ie, 48 hours after its application) and 2 days
later. In negative cases, additional readings in the
subsequent days are recommended. Sometimes reactions
to patch testing occur earlier than 2 days (eg, after 24
hours), as in the case of abacavir,
9 or much later, as in the
case of glucocorticoids and b-lactams.
10,11 In effect,
positive responses to patch tests with glucocorticoids or
b-lactams have been observed 6 and 7 days after testing,
respectively.
10,11 Therefore, patients should be instructed
to report any reactions occurring after the physician’s last
negative reading.
With regard to the drug concentrations, according to
the ESCD, pure substances obtained from the manufac-
turer should be tested at concentrations up to 10% in
petrolatum and, if possible, also diluted at 10% in water or
alcohol; the powder obtained from tablets and pills should
be used at concentrations up to 30% in both petrolatum
and water; and liquid preparations should be tested both as
is and diluted at 30% in water.
6
Table 2 shows the vehicles and concentrations recom-
mended for patch testing certain specific drugs. b-Lactams
should be tested at 5 to 10% in petrolatum; false-negative
results were observed by Barbaud and colleagues when
water was used as a vehicle.
6
Table 3 displays information on concentrations pro-
vided by the ENDA; it is based on the experience of the
DKG (the German contact allergy group) and that of some
other authors.
7 All concentrations except one (concerning
carbamazepine) pertain to antibiotics, such as b-lactams,
quinolones, cotrimoxazole, tetracyclines, and gentamicin.
Patch tests can give false-negative results, mainly
because of poor penetration of the drug into the
epidermis. For this reason, it is crucial to use different
vehicles, such as petrolatum, water, and alcohol. False-
negative results in drug patch testing may also be due to
the fact that a drug metabolite is actually responsible for
the reaction or that concomitant factors, such as viral
infections, are no longer present.
6
False-positive results were observed by Barbaud and
colleagues in patch testing with colchicine at 10% in
petrolatum, misoprostol at 30% in petrolatum, and drugs
containing sodium lauryl sulphate.
6
Intradermal Tests
Intradermal tests are performed by injecting an allergen
solution intradermally, raising a small bleb measuring
about 3 mm in diameter. Both the ESCD and the ENDA
suggest performing such tests on the volar forearm skin.
Table 1. Drug Patch Testing
Characteristics ESCD
6 ENDA
7
Time interval* 6 wk–6 mo 3 wk–3 mo
Site Upper back Upper back
Reading 20 min, D2, (D3), D4, D7 D2, D3, (D4)
Scoring ICDRG criteria
{ EECDRG criteria
{
D 5 day; EECDRG 5 European Environmental Contact Dermatitis
Research Group; ENDA 5 European Network on Drug Allergy; ESCD 5
European Society of Contact Dermatitis; ICDRG 5 International Contact
Dermatitis Research Group.
*Time interval between the complete healing of cutaneous adverse
reactions and the allergologic evaluation.
{0 5 no reaction; ? 5 doubtful reaction; + 5 weak (non-vesicular)
reaction; ++ 5 strong (edematous or vesicular) reaction; +++ 5 extreme
reaction.
{0 5 no reaction; ? 5 faint erythema; + 5 erythema, infiltration, possibly
discrete papules; ++ 5 erythema, infiltration, papules, vesicles; ++++ 5
intense erythema, infiltration, coalescing vesicles.
Table 2. Vehicles and Concentrations Suggested by the ESCD
6 for
Patch Testing with Specific Drugs
Drug Vehicle Concentration (%)
Acyclovir Pet/Aq 1–10
b-Lactams Pet 5–10
Carbamazepine Pet 1–10
Celecoxib Pet 5–10
Corticosteroids Aq/Al Up to 30
Ganciclovir Aq 20
Steroid hormones Pet/Aq/Al Up to 30
Al 5 alcohol; Aq 5 water; ESCD 5 European Society of Contact
Dermatitis; Pet 5 petrolatum.
Romano et al, Patch Testing in Non-Immediate Drug Eruptions 67The amount that the ESCD suggests injecting is 0.04 mL,
whereas the amount suggested by the ENDA ranges
between 0.02 and 0.05 mL. The ESCD suggests that non-
hydrosoluble drugs be dissolved with dimethyl sulphoxide;
however, in both guidelines, sterile solutions are manda-
tory. There are some differences between the aforesaid
guidelines regarding the timing of readings (see Table 4).
In any case, readings should be taken after 20 to 30
minutes if immediate reactions are also analyzed, and
after 24 and 72 hours for evaluation of non-immediate
(late) reactions. In negative cases, additional readings (eg,
after 1 week) are recommended as time intervals between
testing and positive test reactions may vary. In a study by
Rosso and colleagues, some patients displayed positive
responses to intradermal tests with b-lactams 6 days after
testing.
11
Table 3. Patch Test Concentrations Used in the Literature and in Practice
Antibiotic DKG De Groot Barbaud Others
Penicillin G 5% Pet Pure Pure in powder with
sodium citrate*
Romano: 5,000 IU/g Pet
1% Pet Bruynzeel: 20% w/w
10,000 IU Pet
Other penicillins 5% Pet Pure Pure in powder* Romano: 5% Pet Bruynzeel: 20%
w/w 1% Pet
Cephalosporins 5% Pet 20% Pet or pure Pure in powder* Bruynzeel: 20% w/w
0.5% Aq
Cotrimoxazole Trimethoprim 5%
Pet
Sulphonamide
(not specified):
5% Pet
80 mg/mL in Aq
Sulphamethoxazole
5% Pet
Tetracycline-HCl 2% Pet 3% Pet Doxycycline: 20 mg/mL in
Aq 5% Pet
Gentamicin sulphate 20% Pet 20% Pet
Ciprofloxacin,
ofloxacin
5% Pet Norfloxacin: in powder
from pill*
Erythromycin 1% Pet 1% Pet Pure in powder*
5% Pet
10% Pet
Pristinamycine Pure in powder*
Carbamazepine Pure in powder*
Adapted from Brockow et al.
7
Aq 5 water; DKG 5 German contact allergy group (test concentrations in the German practice); Pet 5 petrolatum (Vaseline); w/w 5 watery solution.
*All of these preparations were tested pure and diluted to 30% in water and in petrolatum.
Table 4. Drug Intradermal Testing
Characteristics ESCD
6 ENDA
7
Time interval* 6 wk–6 mo 3 wk–3 mo
Site Volar forearm skin Volar forearm skin
Reagents Sterile solutions (1/10,000 R 1/10) in
phenolated saline or in 0.9% saline
Sterile solutions (1/100,000 R 1/1) in 0.9% saline
(non-hydrosoluble drugs R in DMSO)
Amount 0.04 mL 0.02–0.05 mL
Reading 30 min, 6 h, D1, D7 20 min, D1, D3
Documentation/scoring By measuring the diameter of the papule Infiltrate erythema 5 positive reaction
Contraindications* Erythema multiforme, SJS, TEN,
leukocytoclastic vasculitis
None
D 5 day; DMSO 5 dimethyl sulphoxide; ENDA 5 European Network on Drug Allergy; ESCD 5 European Society of Contact Dermatitis; SJS 5 Stevens-
Johnson syndrome; TEN 5 toxic epidermal necrolysis.
*Time interval between the complete healing of cutaneous adverse reactions and the allergologic evaluation.
68 Allergy, Asthma, and Clinical Immunology, Volume 4, Number 2, 2008As far as documentation and scoring are concerned, the
ESCD suggests measuring the diameter of the papule,
whereas the ENDA considers an infiltrate erythema as a
positive reaction and suggests measuring the diameter of the
reaction and performing a morphologic description of the
erythematous swelling, erythematous infiltrate, erythema
only, and eczema with papulation and/or vesicles.
The ESCD considers as contraindications severe
cutaneous reactions such as erythema multiforme, TEN,
SJS, and leukocytoclastic vasculitis, whereas in such cases,
the ENDA advises performing first patch tests and then, in
case of negative results, intradermal tests using the highest
dilution (see Table 4).
6,7
Patch tests can be done with any form of drugs and are
safer than intradermal tests. In effect, systemic reactions to
patch tests are extremely rare. However, patch tests are less
sensitive than intradermal tests, and their sensitivity may
vary, depending on the vehicle used. For example, Gonc ¸alo
and colleagues observed false-positive results when testing
estrogens diluted in water or petrolatum but obtained
truly positive results when steroid hormones were diluted
in alcohol.
12 Moreover, in case of reactions to drugs in the
form of syrups, pills, tablets, and capsules, preservatives,
colouring agents, and excipients should also be tested. On
the other hand, intradermal tests require sterile solutions
and are less safe than patch tests, but they are more
sensitive.
Specific Drugs
b-Lactam Antibiotics
These antibiotics can provoke all kinds of non-immediate
reactions, particularly maculopapular rashes. Recently,
members of the ENDA devised an algorithm for in vivo
allergologic evaluation of non-immediate reactions to b-
lactams, which combines skin tests and patch tests with a
common panel of reagents—including penicillin determi-
nants (penicilloylpolylysine, minor determinant mixture,
and benzylpenicillin) and the two most used aminopeni-
cillins (ampicillin and amoxicillin)—as well as the suspect
b-lactam (Figure 1)
8; provocation tests with the latter are
also suggested in selected cases, such as those indicated in
the recent position paper of the ENDA group.
13
In the case of severe reactions, such as AGEP, SJS, and
TEN, patch tests (and/or LTTs) should be used as the first
line of investigation.
In a study by our group that evaluated 241 subjects with
non-immediate reactions to penicillins with a protocol
identical to that of the ENDA, patch tests with benzylpeni-
cillin were positive in 7.5% of patients, whereas ampicillin
and amoxicillin elicited positive reactions in 37.3%.
14
Delayed-reading intradermal tests with a minor determinant
mixture and benzylpenicillin were positive in 12% of cases,
whereas those with ampicillin and amoxicillin were positive
in 39%. However, considering only the 166 subjects with
aminopenicillin-associatedmaculopapularexanthems,patch
tests and delayed-reading intradermal tests with ampicillin
and amoxicillin were positive in 52.4% and 54.2%,
respectively. Moreover, all but 1 of the 64 subjects who
were negative to the allergologic tests tolerated provocation
tests with the suspect aminopenicillin, indicating that most
of the results were not falsely negative. However, several
cases with non-immediate reactions to b-lactams displaying
skin or patch test negativity and challenge positivity have
been reported, in particular by Blanca’s group.
1,14–17
Therefore, further studies should be performed in large
samples of subjects with non-immediate reactions to b-
lactams to fully establish the negative predictive value of skin
and patch tests.
In our study, the specificity of delayed-reading intrader-
mal tests and patch tests with penicillin determinants, as well
as with ampicillin and amoxicillin, was 100%: all 30 healthy
subjects, who had previously been treated with one or more
of these penicillins, showed negative results.
1
With regard to other b-lactams, there are only a few
large studies and no definitive data on skin test sensitivity.
In a recent study, cephalosporins elicited a positive patch
test reaction in 12 (4.1%) of 290 patients with cutaneous
adverse reactions to these b-lactams, whereas meropenem
caused positive patch test reactions in one of two
patients.
18 It is interesting to note that only 1 of the 75
patients with cutaneous eruptions associated with cepha-
losporins and negative results in allergologic tests reacted
to challenges with the suspect cephalosporins (cefadroxil
or cephalexin).
Considering the literature data, delayed-reading intra-
dermal tests appear to be somewhat more sensitive than
patch tests but also less specific.
8 In some studies, subjects
with delayed intradermal test positivity and patch test
negativity were challenged, with positive responses in six of
nine cases.
1,14,19 Therefore, false intradermal test positiv-
ities have been observed, whereas all 33 reported subjects
who displayed patch test positivity and were challenged
with the positive drug reacted to the challenge.
8
Non-b-Lactam Antibiotics
Sulphonamides are frequently associated with non-
immediate manifestations such as fixed eruptions and
Romano et al, Patch Testing in Non-Immediate Drug Eruptions 69maculopapular rashes. Some reactions may be T cell
mediated as positive patch tests have been reported in
patients with fixed eruptions caused by cotrimoxazole
(trimethoprim + sulphamethoxazole).
20,21 However, patch
tests should be applied to the site of the fixed drug
eruption. In the aforementioned study, which evaluated
947 patients with cutaneous adverse drug reactions,
sulphamethoxazole and trimethoprim were frequently
assessed by patch tests.
18 Sulphamethoxazole elicited a
positive reaction in 1 (0.4%) of 215 patients and
trimethoprim in 10 (6.2%) of 163 patients. The test with
trimethoprim was positive at the previous fixed drug
e r u p t i o ns i t ei n2o f1 0c a s e s .I nt h es a m es t u d y ,
clindamycin elicited positive patch test responses in 12
(19%) of 63 patients and gentamicin and isoniazid in 1 of
2 patients. On the other hand, macrolides, tetracyclines,
and quinolones were tested in 130, 108, and 32 patients,
respectively, but no positive patch test reactions were
observed. For patch testing, drugs were diluted to 20 or
30% in white petrolatum and/or normal saline or
occasionally in ethanol. In a study by Schmid and
colleagues, however, patch tests were positive to respon-
sible quinolones (ciprofloxacin, norfloxacin, or moxiflox-
acin, diluted to 10 or 25% in white petrolatum) in three of
six patients who had experienced exanthems or AGEP,
whereas the LTT was positive in all.
22
Anticonvulsants
Anticonvulsant or antiepileptic drugs, particularly aro-
matic ones (phenytoin, carbamazepine, oxcarbazepine,
and phenobarbital), can provoke cutaneous eruptions and
a severe hypersensitivity syndrome.
23
Patch tests can be useful tools for diagnosing such
hypersensitivity reactions. However, few studies have been
carried out with patch tests on samples of at least 10
subjects with adverse reactions to anticonvulsants,
18,24–29
and most of them refer only to carbamazepine.
24,26–29
Figure 1. Algorithm for in vivo allergologic evaluation of non-immediate reactions to b-lactams. Adapted from Romano A et al.
8
70 Allergy, Asthma, and Clinical Immunology, Volume 4, Number 2, 2008With regard to this drug, the percentage of positive
responses to patch tests ranged from 18.9% (7 of 37
patients)
18 to 66.6% (4 of 6)
25; when metabolites of
carbamazepine were also used in patch testing, the
frequency of positive responses increased to 69.2%.
29
Different carbamazepine concentrations (ranging from 1%
to pure powder) in different vehicles (petrolatum, distilled
water, ethanol) were used, and positive reactions were seen
at all concentrations. However, a severe systemic exfolia-
tive eruption after patch testing with crushed 200 mg
carbamazepine tablets has been reported.
30 Thus, percen-
tages of carbamazepine up to 20% weight/weight in white
petrolatum seem to be sufficient to induce positive patch
test reactions and could also be recommended to avoid the
risk of systemic reactions. On the other hand, some weak
reactions may be missed.
As far as hypersensitivity reactions to anticonvulsants
other than carbamazepine are concerned, most studies are
reportsofsinglecases.Inapreviouslycitedstudy,Osawaand
colleagues patch-tested 23 subjects with cutaneous eruptions
associated with anticonvulsant therapy: 6 of them had
reacted to carbamazepine, 10 to phenobarbital, 5 to sodium
valproate, and 2 to phenytoin.
25 Carbamazepine was tested
at a concentration of 1% in white petrolatum, phenobarbital
at 1 and 20%, and sodium valproate at 1 and 10%. Thirteen
(56.5%) of 23 subjects displayed positive responses to patch
tests: specifically, 4 of 6 to carbamazepine, 4 of 10 to
phenobarbital, 4 of 5 to sodium valproate, and 1 of 2 to
phenytoin. In this study, 9 patients with adverse reactions to
phenobarbital and 1 patient with a reaction to phenytoin
werealsoevaluatedbydelayed-readingintradermaltests.Itis
interesting to note that intradermal test sensitivity was lower
than that of patch tests.
In the study by Lammintausta and Kortekangas-
Savolainen, 10 (19.6%) of 51 patients were positive to
patch tests: 7 of 37 to carbamazepine, 2 of 6 to phenytoin,
1 of 8 to oxcarbazepine, and none of 5 to lamotrigine.
18
Heparins
Heparins can be classified according to their molecular
weight as unfractionated heparins (UFHs; 10–20 kD:
heparin calcium, heparin sodium), low-molecular-weight
heparins (LMWHs; 4–6 kD: enoxaparin, dalteparin,
centoparin, repivarin, nadroparin, tinzaparin), and ultra-
low-molecular-weight heparins (ULMWHs 1.7 kD: fonda-
parinux). Delayed hypersensitivity reactions have been
reported with UFHs, LMWHs, and heparinoids (danapar-
oid sodium, glycosaminoglycane polysulphate, and pento-
sanpolysulphate). Such reactions usually consist of
erythematous, infiltrated, or vesicular (eczema-like) itchy
plaques usually confined to the injection sites but some-
times accompanied by a maculopapular rash.
31–33
A cell-mediated pathogenic mechanism has been
demonstrated in patients who have delayed-type hyper-
sensitivity reactions.
31–33 In evaluating such reactions,
delayed-reading intradermal tests are more sensitive than
patch tests; generally, patch tests are performed with
undiluted compounds, whereas intradermal tests are done
with heparins diluted 1 to 10 in normal saline. However,
subcutaneous provocation tests are considered to be the
most reliable diagnostic method because intradermal
testing may produce false-negative results. Subcutaneous
provocation tests are performed with 0.1 mL of an
undiluted compound, and subjects must be checked until
the fifth day.
31
Iodinated Contrast Media
Non-immediate reactions to iodinated contrast media
(ICM) consist mainly of cutaneous manifestations, such as
maculopapular rashes, fixed eruptions, erythema multi-
forme, and urticarial eruptions.
Recent data strongly indicate that most of these
manifestations are T cell–mediated hypersensitivity reac-
tions. Several investigators have shown positive patch and/
or delayed-reading intradermal tests to the culprit ICM in
subjects with non-immediate reactions to ICM.
34–36 In
particular, positive delayed-reading skin tests and/or patch
tests for the responsible compound have been found in
about 100 patients with ICM-induced late-onset skin
reactions. Approximately 50% of such patients presented
positive responses not only to the culprit ICM but also to
other, structurally similar compounds.
34 Generally, intra-
dermal tests are performed with ICM diluted 1 to 10 in
normal saline, whereas patch tests are performed with
undiluted ICM. However, these two methods can display a
different sensitivity. In a recent study regarding delayed
reactions to ICM, only 2 of 15 patients had positive patch
tests, whereas 8 had positive delayed-reading intradermal
tests.
37 Thus, it seems that the latter tests are more reliable
than patch tests in delayed skin reactions, but larger
studies are needed to reach a definitive conclusion.
Glucocorticoids
These drugs are used both topically and systemically. They
induceallergiccontact dermatitis(ACD)farmoreoftenthan
systemic drug reactions. Most articles dealing with patch
testing with glucocorticoids were in the context of ACD, and
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(especially if testing is performed with an extended series of
glucocorticoids) is very good.
38 Positive patch tests may be
indicative of topical sensitization only, whereas systemic
administration may be well tolerated. Many patients with
positive patch tests to tixocortol pivalate (a marker of allergy
to hydrocortisone) have received systemic hydrocortisone or
prednisone without developing a generalized eruption. Of
course, the opposite may also be seen, when a patient
previously sensitized by topical exposure to a glucocorticoid
develops an extensive dermatitis after systemic administra-
tion (systemic contact dermatitis), but, fortunately, this
occurrence seems to be rare.
39
Non-immediate hypersensitivity reactions to systemic
glucocorticoids generally consist of eczematous or
exanthematous skin eruptions.
40,41 In effect, together with
delayed-appearing urticarial eruptions, maculopapular
exanthems were the main non-immediate reactions
reported by the 38 patients recently studied by Padial
and colleagues.
42 Most of these subjects had been treated
for osteoarticular diseases, and glucocorticoids had been
administered intralesionally in 71% of cases.
The anti-inflammatory activity of glucocorticoids can
cause problems in patch testing. In fact, if the glucocorti-
coid is tested at too high concentrations, the anti-
inflammatory effect may predominate, and patch test
results may be negative. On the other hand, if the
concentration used for patch testing on intact skin is too
low, a negative reaction is not uncommon; such a
concentration may elicit a positive reaction only when
applied on eczematous skin.
10
In most studies, glucocorticoids were tested at a
concentration of 1%. However, some authors suggested
that lower concentrations should also be used because of the
inhibition of hypersensitivity reactions at 1%.
39,43 The
choice of vehicles for patch testing is also important.
44
Matura and Goossens used a 1% concentration of tixocortol
pivalate in both ethanol and petrolatum and did not observe
any statistical difference in the number of positive
reactions.
39 However, patients tested with 0.1% budesonide
in both ethanol and petrolatum presented significantly more
positive reactions to budesonide in ethanol.
Anti-inflammatory and vasoconstrictor effects of glu-
cocorticoids may hide positive reactions after the removal
of patch tests, suggesting the need for further readings 2 to
7 days later.
45
Patch tests and delayed-reading intradermal tests can
display a different sensitivity, according to the glucocorti-
coid assessed. Generally, delayed-reading intradermal
testing appears to be more sensitive than patch testing.
46
In any case, the sensitivity of patch testing and delayed-
reading intradermal testing is limited. Therefore, provoca-
tion tests are often necessary to diagnose hypersensitivity
to glucocorticoids. In the recent study by Padial and
colleagues, only 2 of the 38 patients with non-immediate
reactions to glucocorticoids displayed positive delayed-
reading intradermal tests and patch tests to the responsible
drugs, whereas 21 of the 32 patients who agreed to
undergo challenges reacted to them.
42
Miscellanea
Although many cutaneous reactions to non-steroidal anti-
inflammatory drugs (NSAIDs) appear to be induced by a
non-allergic hypersensitivity pathogenic mechanism, in
some non-immediate ones to NSAIDs, such as diclofenac,
piroxicam,acetaminophen,andpyrazolones,acell-mediated
hypersensitivity mechanism may be involved, and patch
testing can be useful in assessing such reactions.
5,18
The same pathogenic mechanism has been demon-
strated in patients who developed delayed hypersensitivity
reactions, mainly maculopapular rashes, to drugs such as
diltiazem, captopril, pseudoephedrine, and stepronin, on
the basis of positive responses to patch tests and/or
delayed-reading intradermal tests.
5,18
Conclusion
Patch tests, together with delayed-reading intradermal
tests, are useful tools for evaluating non-immediate
reactions to systemically administered drugs. The sensitiv-
ity of patch testing alone is low (range of 10.8 to 37.5%
depending on previous publications)
18,25,47; therefore, in
many cases, provocation tests are necessary for diagnosis.
However, patch test sensitivity varies with the type of
eruption (higher in eczematous, maculopapular, and
AGEP; lower in urticaria, SJS, and TEN; and nil in
vasculitis),
6,48 as well as with the drug involved (higher
with diltiazem, abacavir, b-lactam antibiotics, anticonvul-
sants, tetrazepam, and pseudoephedrine).
6,9,47
Much research needs to be done to standardize both
patch tests and delayed-reading intradermal tests (particu-
larly those performed with non-injectable drugs), improve
their sensitivity, and establish their negative predictive value.
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